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a)ii^fli*jfe*tfii-cflfrlB«)5ppm)a±(-a;f>.5a)(:?fe^<»: 
s^isit. ififEiHiiEfai<oss(c*5i^rp— u-y hiiox(z 

<!:-:J< JSSf6*l=J;-5jglS£*Ifi]a)«mm*1±** Lru 

■9-0 




(jS3l±<z>=PJffl»if) 

±r(Dfi6ft?*i± h;U^ - K^VXt^zl— 9-1*2 0<DS 

(1) ^m\±-cmmihmi7r^'t. h^u^^ANiti^^K-s 30 

S*^^rl^^»/?^i:«t«;#^±h;^^ ■ h^>x5^ii--y- 
^ c <t (ij^^ ^ ;Kr l> ^ o flS^WJ^Ott^K i> V 3? K (eg 4o 

*a'>*1±^Ci:t?fc-So 1954^6fl(D so 



liJI 8B25«?B6^<D rHiei/'V:? hlcfcMt^ h>U^(Dfflt 
a;WSJ i:SLfcli:ft: ( "Magnetic Measurements of T 
orgue in a Rotaing Shaft". The Review of Scientific 
Instruments. Vol. 25. No. 6, June. 1954) (Cfcl\r. Beth 

511^1$ <t:iC:ti < y . ^ LTg;^)g!S^^<kA< 
^tl^mm.'t^fzi^iZ. Bethflc^Meeks&itr*. v-X' 

t^j±miK^tit^\^^^)jtt\t{z^mL. t^h>it. i^^y 

hP^(D'^mm^. -:^(r>t(^ti<r>yj\^{zm:k^i±i6,l3<Di& 
^> ttfc ti y (c j±0!j-r ^ o 

Dahle0ca>*a*#»«3 .011. 340#|cSfcl<;>T P — 5^ 

±j&:t\y3i^}9iMzmmmm^ *tT* d i£5^^*<fe€) c -c? 
jiia>^^bicas-c?fe^c<t. vv:7 Y^(r>mmt<m%m{z 

oi&smt. 6^>^\>ji±a>:km,miy'^y Hzmmts*i 
TL^^t£^t-cfey. :K^SL(Dmmt<m^Lxi^^n^ms 

Bethft5^t/MeeksBE;<7)aft:^'\J>*Si|*lt«3.01 1 .340^(C 

It. ^m(ommi^mzm^xm^Li^mm^\±m^iy^r 
y Hz^x^fz6b\z^m^iixtz»nt>^^mmti<. ^^ 

^ y mmiztiLm-t^m y ii;b<x «j - yiz± c^^^iz-r 




aicSS (::-r ^ «iJ(D*t*4 * X 'J - 3f ffl (c^.s; c <!: ?!)<-c? ^ 
*ffifflr^o DahleftlCcfcytitll*tiyc«*4Baffia)'>< 

^ («^(Ccfco-cf*50%t:*:#i>) o JSft^coSSH* 

Dahlefi;a)gS<t!^*Sl::. :ic&:^*lSl)^^l^(DiS^fflt^^^b 
SSa^-Sj^S^b^fe-SC^tlCfiH-r^ScoppeflcO) 
Xv^zL— »tOSRffl*. "^-V^:? hTb^bOI^ K^>XT^zL— 
■9■<7)i|^g*Ip]i^B86(D^^b(ca^T*fc'6Ci:. iy^y^m 

X^a.— itj ^SLf=Haradaflcn<Z>fii:S: (the article 

"A New Torque Transducer Using Stress Sensitive A 
morphous Ribbons ".IEEE Trans. on Mag. .MAG-18 .No.6 , 1 
767-9.1982) 2 *<DJC*ffiJ£lf:aH U 7t?>* 
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CO) h;u^^8IE^Lrmi 'j7tc>i^(c?itth;u^P£;:ti* 
«2g7K>*«St. -e<Dh;u^$«i»LrlR2g.i-:> 

<b«|c. v'-v^ h<DIe]fe(cj:^tll:tifi^(;>f*b^*ffi* 
U /1<>(D«^bl*P«a>tti*|fil«^b:ta(c««;W(ci6S L. 

20 a^b:^ic^^-r'5 2*(7>'j/l-c>cDfc;gic||7!)<^i:-5o c<D 

fCOlNTf*. SasadaBcH(DSi:S: ITIEEE Trans. on Mag. .M 
AG-20.No.5,951-53.1984Jl ^^tlfcLx) . ±45* -f5 

30 lfil^c3fe^y£¥^TX'J *v h$^r^i^^^'j/i-:>*i>^^ 

hlCfi^SL/ryUT (C+L(C-^t^T(i. MohriftCDSliS: 
r FIEEE Trans. on Mag. .MAG-20.No.5.942-47.1984j| * 

4.414. 855^ . Vranish£fe^a>*ai^i*m4 . 598 . 595-^ 

40 mm<r>m.xtsimf\^mm,\^x. is^^cvx^*ta>±ic^ 

fCfeoyco TtH<DS&:S:*#B^*+tfcl^o tYamasaki et a 

1. , "TorqueSensors Using Wire Explosion Magnetostr 
ictive Alloy Layers'MEEE Trans. on Mag. ,MAG-22 .No, 
5.403-405 (1986) ;Sasada et al. "Noncontact Torque 
Sensors Using Magnetic Heads and Magnetostr ictive 
Layer on the Shaft Surface-Application of Plasma 
J et Spraying Process" . IEEE Trans . on Mag . , MAG-22 . N 
o. 5.406-408 (1986) o 




<faWefcort. »t,tLfcK;U^iJ5g»ar*ScoppeBc 
a>^SX'J— (*:S*#ltlg3.340,729^) -^Haradaflc 

Xt^zl— 9-*Ba^Urfcy. ^(Dh^VXT^a.—- 
fi)E**l/=fl^«S*1±(*. Sasadaft^1^(Daifl^/^^->|^S 

iy^y h{zm^i^^fzmzmm.a>mit^m^Lx. 

S^to aiJ^*f*it-5(Dlcfl!5:^n-bx. t/^:? h<D/< 

^^'^\zt>fz^x^m\K^t^(r>mi^^m (»sisxhux« 



-60 coa^l*. "MS'IXI*:7:t hx*:/^>^ (C4x(±. 

*i^a*ttr*. iiffljcet-ri>(c(*^yicfii3!>xT?fc^o 

^ga^LTL^-So CCD h^VXT^zL— 9-(Cfclxn*. v 
KOh^Xlc^LTSil-efc^o MMt. MTTi^^Xl^ 

^^:u^*a^Ccfc-^T;'ima?<^^ri^**lr^>y. c+ir*. i» 

■?-(DH(D»ix hux«(Daa*^liS3S-&o h-yyom 

*l*Ja:&^p]Mi«^i#«L^^:t^o c<D«/M6*R^lt*w 
ma*. m^^t<f:mm±o>mmi^^tLxit. mmz\ 

KLfc h^:>X7^zL— 9-Sffi*4-^'&(::i*^y(::ti'h* 

»*tt(D/<> K(Z>fl^jaiC#<(DSW}b<*-5lt*lift. Ha 

radaflc^. SasadaEcH.MoriBc^^/YamasakiBc^CDife^ 

ir^zti-^miz^^t0X&^tVS.^h>^^<Dx. Be 

thBc&r/MeeksJBc. Dahlefic5^t/Scoppefi;<D^<Z>tt»A^ ^> 

5 \z±!t:^wz^9'Dxm^^^^mi&^mmmm: 

^W-mt Let 5 i:-r^K^^«*: y «L < *$fi-cfc-&o 

xm^ts*i^mmm\zmLi^m9^^^ui^o t^iizt 
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-5. ScoppeflcAf, ^jfi-e(iBloiiikvist^<Di|4@!^i<FSS4,5 
06,554#l=»^*HTl^«o S<ia#(tfcX'J— 

vu^? * * * *-r «si-r -sina^K i: * fflu 

roflS^fli*ife«fii-cfrffi©5ppniJii±jca«)Sfl)ic3fe^/j: 
s#S(±. MieiHii£l*<oss(-*5i.>rp— hinxic 

# 5 iittSJKIc J: y ± i:fc«*S*ia)<D □ x a e ^7 
^eJKS^ib^^LT. c<D}^jg^<b$^aiif±^J^(ct 
i: ^ < SIStB*U=<fc ^IgJSSlSKDaaS^tt* « L r t^ 

C(»J;atf1«i*(cfcLNr, -flft(c<*1*llc*t-r-5l£it'5f 
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p— u-y h*ax(=#5aittiEfl^i=*y 

^<Dfl^®^<b$#5SlttSJK(ctt-:J<3aiSJS*i= 

•StrorfcoT. C© h^VXira.— 9-1*. (1) hJU 
«<b**L: (2) C<0lS«rt-?ttl*lS](=»J*tf=2-P(D 

jEp/O KA<iftitb*trfcy. **i-p>(ci*. ^*v^tv. n 
lifi^bii&iiy (Lu) mmzm'jyif^izfSi^, i!k:^(Of< 

>K(cfetxr(*tt*f»W/j:*lHiy (RH) *SJSJc5tt3*lRl 
^laiUNTfey : (3) i-;U'?*<*nxP,;tt^«P«i=^M-r 
•6ci:JE»:<, 1^ UU^^4*|S]^K^b*(cS^-r■5 2 c><D/<> K 

'Xirt^lStt ■J«M«i|t4^:fi-r-5)ntttt©->A':7 h 

^$aiio. i2ro^*ini± d 0M^ef}mmy3[Si0m%!tt)m: 

il*MC#g^lRl(CiiS;Kr . e <Dff®<»fil(C-DL^Tco 
s 0=cos (-0) ■ea5«A^C>. ^He)2^:(3!)/Oh*a) 
4'<oaE<b«)«S{*(S]^/d:*5T&tt*iS]a)j«^}-(*i^--c& y . 

S*-r-5 2 0(D/<>K(7>(5S(=SA<±i:^. f&?3S*lt(* 




11 

fai:;^|Si(=lt;h.fc2 0©@H/\-> K-r'Ef*:>*>Stt/N* 

Mmitmi\ /OKI*, □— L/'v hAPX(c#32H4a5}K 
:frLr/c<0/\*> Kiel*. Z.OiYmtLVc^^f-'bmmLWy 

sitiiE}^(=<):y;isi&^$fi±$i±'&;i^-t?&i>. bp 

<*:ysii±^}i^(=j;y^i^^si+, aisis*tt(=s#-r 

IS(=5**-r-s:&iS]ft(*. o* <fcy:^^<90° <fcy/^^L^s 
«<bS!Sttro*ifiifti:r*. 10* ^EL^L80* -efc-scitA* 

*f*L<, 20" ^CL^L60• T?fc^ C i: *<fi=fcM[* L t^o 

»(e<bL-C. ?l3iyi£**Slt-S18«A<#tt-r*tEC) 
(fJEfbtCl^. Mt±^JKI=J:yf6±Lfc^SlS*l*, Lli 

y. m&m (sr) isA&r/^sisii (lr) le^cc^is^ti. 

-6. SRfl;*(±. »S^(D-+^A>6. *-<OttS|fl)5^7P so 
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TS«-r*©*<s*LL^, iS!0y-(?i*a&4A^ 

^}K(r<J;y»ixP,*L^fE:*ili. 'Xirt. 
L^5*IEBA<S«■r-&« ^-OS/hES.fcy;;^^!,^!?; 

a>S® ic *5 i\Tap*t<X)?itt PBS *ia ^ ^ j£ * ^ t> 
h ;u ^ o r fi3^® / < ^ - > ^ ^ ic / > K P*3 (Diat 

Lji ihtif)<. mLi^mnm^j (cw) ^^i/s^ttmy (cc 
w) <Dhji^<?t)mt>^fzi^^tLxitmLi^f)<^i^(Dih 

(SIX h a>atl^51«WSH®«A<'>< ^ t 1 o 
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^mLfzPu<. (1) aj*t<;)*ft(csit^c5|i®^ (2) as 

cfcy;tjss?-i±i^*iyr«g)is*rfiia>fla^k§^fft (-rte*^*». 
»*tt7&<. '><<tt. *n^f>*ifc h;i/^a)S#-r-&iC^ 

(c4,i:-:5< p-L/^v h^yi*. IIIS±$n(5j3S:^iSS(Dv 
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X) IE«<D»IU^SlSWJaEB«l*;^»<'>< ^ 1 1 o#y\*> K 

i^d^^-cfc^o :zii^a>/^^^—^^zfuy\-Lxm 

a**L. ir%xhuxigtJl ioo%*-e. :*:^<?S 
^(cffior^iB36<i«'>Lrf**. ioo%icfci>r®j6ri 
m:^x. -feJKfi-tfoicifiiXo :/cDiEfit<ffl^JK. ir% 
XhUXiSJI (7>«$3t*(i(cfc(t^* — ::^<D^E. -?-</>to 

it±x/<>\^(r>^nt. jKj^ti^m^^yjmttDSS 

30 O100%rr^©i;S:^7!)<*D:boTl^^o ITbJI it. fc*5«t: 
^^iSA<1lllilMc3i y$&A6-&. ^<>:;b*> ir%x h ux 

mi ir«Lr«6®(c3S:-5*-3f±a>iS*S*5Lrtey. 

Sj^<?>^^b^;5<^/j>-efcy. ^^^<D:&;^ 
icfciNrioo%x h L/XJ^SA^st^-^-rt^^i^^-efc 

%cfey/h*i>mMo ir%xhux«ji (r>m^mm,^^a> 

(i. K(D®BliMa):g^F(C;ttoriOO%cfcy'>Lg| 
xm^sbXWLmizii^^-t^t^i^Xh^o cttli. 



(8) 



IS 



^^3|Z8-3 1 63 6 
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Pint^m^:hmm5mo[zr:>l^X{t. irejl 10 
U < I±80%x h *±IsISiitA<» 

It 1 00%JC * miS(c ifi IX c A<fi t M * L ^ 5 * 

<r. ^So.2i5-f >5^cDffi^v-v:7 hffli^io4'r?PSTf> 20 

(Universal-Cyclops Specialty Steel Division, Cyclo 
ps Corporation of Pittsburgh.Pensylvania) ^b^i^Unim 
ar 300k<tlx5«ftt?IRSg**tTlX'& — •V^yU • V U— 

3/8-05^ -e. ^(DHH(c48ffla>®^*-r^ 1 j^O)!^- 

(DP-u^> h ■ □~5(=<fcy#Msi5io2(cam}Sg<sii<?f 

^S-MS^lc «fi-.MSim<}^ia ^ cfc 5 icSlja L r MSP * 

- T— Aa>-t?i(i. l^■r^^)^)^<Z)ffl!llc 1 7H> K 
m90(±. ±Ka>$p<(cLTiHfiUfc^x^:7 ir% 50 



li. <a ir%x huxjsji jge^v^icjtf^^ 

p— u^v h^y^(7>^<(o::fp-feXT?. 10 

0% <fc y /jx * ixsmwft-e ioo%js:ta misjsr^ji-r - i: 
ig«^(*ffls*y. Krc^jB^-ssfti^sicRe 

1*^4. 506. 554^$#^^tif=LXo tlHEfl^fCli. ^^#1^ 
»Jg(i. 2 0(7>y<> KFbIO). n\7LhMzY^)\^'?[zn-r^ 

il»M«ft?fttJ£S*S«-r'5f=a&(D:^p-:^(cia^^j: 

-rhm\t:h^m:fio>^^'> kicjp^. ^(Dssm^s: l-c<dihi 
flamx(i-ea>B#ra^^b*ic J: o r S*D-r c: <t *<t? ^ ^ 



4) 




(9) 



>16.18;6</<> K6.8^ffl^•Cl^^o /-Ke>16.18(Z 1 J* 
<D =1 >r ;i/20 . 22& r/24 , 26A<55l<t It h>^X^^J. ^<D5*> 
<Z>22i:26(i. m^Jlw}ggJS;|xT3tai-effiitl*H^®«tX 

rias^ba^r^u-efey. 20^:241*. 2oa>/<> Ka)a*a> 

B&/7Ej^a)IslK5:«:<t Lt:7x5< h*t*4=i728;bm% 10 
22 . 26l*a5JJ(3ACSaB3235^ *3fx, JSJ* iS] 

4vm§Wimizm^^*ixmE.m7r^szeizm^tsti^o 

lljS38fi=a-<;KD«tt*^-ro 

(i. a.cMmXtif}<1m^htlXt. msmizfr^^HXl^ 

Rxfmmmfi<m<i^'r^o m< lx. -*(;)S*a=i>r;Kc 
^f>*L/c h;K7<o:&iai-r cwx(iccw;(rt&#-r 

cMmm^^. SSl^JSIjfi^ifel «fl^L400kHz. 10^^:l^L40 

K42.44(i. K46,48i:— &-r -SS^-^ :7 h40;^Jl^ 
Xl^^o ffltK^*:/ K42.44li. ^>r:^- K52.54*SLT 

<Ti®i±*<s>^-cfcy. iEi*(D^5Sai:fciVoux (i-tfp-efe 
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(Dae^;'JSlZ||;!)<^i:^o StaglSe^ ^/^zi >T^>-9- 
^fiA<-%^^^ti^o (}^<t^/<i^^<D^m{z^i^x. n 

m\t. ^m\iRxfmm(D^m:^mr^«mvmm^*ix 

i^^o "to^^mt. m^(DniEi:%U'r^fzi5biz^m^ 
vrnf^iitui^^. m^h>*itz ^ji^^izwu'j^tiiz^ 

mim«^(ommzmi-^m^^mRif^&^i»'ofzmm 

tai^^rz? hizw^m.'t ^fzit>\z^muy%mi\^:siisLxsm9m^ 

It +L(**P *f it 5 c fc ^ o 

«B31*glt^^. ^(D«»Wtta7b<«>!7&fiB'l::*<b^ 

w^m.t(of^(r>-miEL^mm%t<mmzf&^'tht^ii^^ 

4^-CL^'5o L;bNL. AISI 10l8l?(7)<giSm^^T?^F ^ 

^<DttSI(iSfe«ftST?SL< sfe^b-r^c:<t;b<*>j-^rLN 
-So mTLitklSl 410;a:<Ef<D^yUir>-9--r hS!;^-x>UX 
Silt. <5lJ^li49Fe-49Co-2V^^I?(7>. -teTU^^^MlC^ 
t^i^i:(col^Ttl^l::zi:;!)<m^'&o ^^B^cDffeO)?*** 

L^^s«^^fflT*fcy. ^*L«S[icc<Daoii(i. ^fisttat 
i^icis ur l^r^sslJlc:e^lJ-(?fe^o 



(10) 
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TSSi^ u^;u*-e^iS(c5t1t:-r c <t (;>-e ^ L < *6 
*ttfc«sicfcit^ca>«a)ii-efi. 3ooKSiic:&a:. m 

'-13%Co. 2.75-'5.2%Mo. l,5'-2,0%Ti. 0.5'-0.3%A 
U 0.03%*-C?(DC. Rtf^8fcM<7>Mn.Si.S.P.C 

— v>'y(Ccfcy*?j200KSi. 250Ksi. J^l/300KSiCDflO*^ * 
±-r'5Ci:(D-e^^l8%Niffl-C?fe-&o 18Ni200. 18Ni25 
0. 18Ni300|R*^7 Lx— v>^ffli:B¥tf*L-5^<D»»J<D 
1~19%Ni. 7-'9.5%Co. 3.0--5.2%Mo, 0,1 
~0.8%Ti. 0.05-0. 15AK 0.03%*-ecDC. ^^J(D 20 

^^V-So ^m?^ai^. 18%Niffl(i. TSO-llOO* 
F (^^L<(i900~950'F) T?. JlWcj;^ CT 3 ~10B# 
FpI (#iS3~6fltFa1) X-S»^SF*1^o Ittt^-^. M 

;6^10^rax-v>yLfc/=•lt-e^l£^^:»JS^I$tttfi4^fc 
fiSaStt t S &#ic ^ ^ c ;b<-e # ^ i: l^ 5 - ^ 3b<*iJ 30 

^t725%Ni. 20Ni. ;Rt;i2%Ni^U— v>^ffl-C?fe^o 
18%Ni-Co#:t'7L/-i;>yfSf±. «0/)x<Dtt*ft7c;6>t> 
B5^*^^Tl^^o -r^ft)*). -^*Lh>a>Si{i. VascoMax C 
— 200,VascoMax C- 250, VascoMax C - 300 , tA^ascoMax 
C-350<tl^'5SiS-e^Lxy>r > • /^Xzitt (Teledyne 
Vasco of Lat robe , Pennsylvania) )b^t>;Marvac 250i5^t/ 
Marvac 300<h: hO — ;U4± (Latr 40 

obe Steel Company of Lat robe .Pennsylvania) A^^;Un 
imar 300K<!: l^5 fflS-Cit-Y <7 P (Universal Cyc 

lops Specialty Steel DiviS ion. Cyclops Corporation 
of Pittsburgh, Pennsylvania) /)^t>;Almar 18-300i:L^ 
OfS^VX^*J:tJl^:3,—y^ (Superior Tube of Nor 
ristown. Pennsylvania) t^h> : A#-PlB6Tfc-&o 18%Ni 
-=l/\*yL/ hSLVU-~i^>^fi(i. VascoMax T-200,Va 
scoMax T-250,^^t/VascoMax T-300<t d U 

• /^Xatt (Teledyne Vasco of Latrobe , Pennsy 
Ivania) t>BS5S**tri^-5o a-~!y<r>u - V;Ut^> so 
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tm^UcOit. 9,84Ni,3.62Co.0.15 C. m^)ittSttl^5 
ftSMafi%ifflj«*^-rS. 5^U^-f V-/<Xzitt (Te 
ledyne Vasco) A^^ig^**tTt>^o ^fi^9%Ni-4% 
Co^*t?fe^o 0^J^(il5%Ni-15%Co/cf ifO). fft 

iz^l^Xlt. ITNiVU— v>>yfflj it. 9?^^:l^L25%a> 

^(n^mfm'&jkxs^^^mzWiTLx. -v*T)\^ - V 

^ftllh^U^- h^>X7^zL— 9-a)fflttt«*4it LTfflt^'S 
(D»c4#(C®Lri^^o -ttl^-^. C<D^*ri. 25ppm±l 

5ppni(D®Ha)SS^ 1^:^14 a)5^L^^^Stt$*-r^3£)<e^ «j 
-'25X7UX7^-y Ka>«5fflfcfcy : #&<D<b^MttST?« 

^a>a(ma*)i±a*<3ii^bfflia(rcfcoraxif>ic. it^xift 
iSs ^(Di^me^ttKii;*Fpi*Dx<tx--i^>^ift4iasT?i^ 

^piv ^%mz^i}. mif^xx^t^^&^^-TL^fzisbiz 
-i>>^fflr*atft«(rtt^b^s l^ 5 c <b /)<fitas*nT 

t^-So HIS. '(5>J^(Sl8%Ni-7U'— ix>^ffloiS«:tifi. 
900*F-eiOB#rax— -^V^SH-Si:. l&T-r^o -^-^Ojg 



f 




(11) 



-^(Di. 1500'FJ;yai^;gJtT*a>*D»85§tt:^b<liiS* 

ifc^t. ■r^t^*^. i>-v:7 ha>®^fetti*ifii«SH(DiJ^< 

-tr X <;> * *^ t> a.S^<D 3b<:&?iJ 17 fc ^ o 

lSgl2.7iimia>Rtt^*i>A':7 h^fflL^r h;u^ • h^>X 
7^13.— y-^lflttrtco «->!?a)/N*>Kril2.7nnna)tt*|p]S 
**^L. 12,7mm(r)v-v:7 hKl*t?PiTf>;KTl^tco ^ 

. ia:*rpi(c INT / \* > K <t m^j^ ^ cfc a ictK e > 
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fi . iokHza)sa6a-e2ooniA e— <7 gsfiiS;']^ * tb * -r -5 * 

atll;iaaS(ciS5iJicj#j^^;KTiEi!)*+itro S*n=i-r;K7> 

T-250 :18.5 Ni;3.0 Mo;1.4 Tl;0.10 Al;0.03J:y 

SAE 9310 :0. 08-0. 13 C;0. 45-0,65 Mn;3-3.5 Ni;l 
-1.4 Cr;0.08-0.15 Mo:Siy(*Fe 
416 SS :11.5-13.5 Cr;g::;i^0.5 Ni;a^0.15 C:a 
:^1.0 Mn;g>Cl.0 SijSyiiFe 

AISI 1018 :0. 15-0.20 C;0.6-0.9 Mn;e:*:0.04 P;S 
:^0.05 S;Sy(iFe 

l^3E#:i^5RSg<D**T?T-250-»v>r;u • ^U— 

oni— h>-j^-h;u (N-M) *-cii:^*-t±yco m 

mic^-r^£li:t)m^(D:^^^?(rgaLT. T~250i>^3? 
#36^ofco T-250v-v:7 h(COl\r<Dai* 

fco^co fte(0vv:7 h«*4li. T-250i/-V'7 hicjt^ 

h;u>>ffiffl<D:;*:fiU^(ct5fcori^aiLfcc 
^ilv"\':7 h^3^9oo'F-c3o^PBlx— i;>^LriB]i>^ 

#i>-v:7 h(CO-100N-M(7) h;U^^ilD^Ttil*d.c.^ 

C(7>ii^(Ct T-250v'-V7 ha>^jg(ifte(7)i>-v:7 ha> 
Sffic±^AMc±iPiy. T-25oai:^«^(±±hJU 
^Kffllc*:>fcorit«W-e&ot=i:t>5ci:*<2|gj^, x 

— V?>^***lTL>/cfL^JK®a)T-250v-v:7 MCOl^ 
r<7>m5El4*:Jtgt'rH(ffiJ^cfc5(::. x— i;>y(*->v 
K<7>SjS*#(l>fS]Ji$"a-rfc^y. c;h.(i. x-s;>y 

S-^-To »B^W(C. SAE 9310->-^:7 h<Z>ffiJS(i. -<7)j» 
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A^(cs<^^orl^fco Aisi ioi8v-v:7 ha>^jt(i^a h 

^(O^itmiitLXl^fzo :^—i>><f^*ltzMSl 1018i/ 
416 SSv-^:7 hicoixTli. h;u^it-c?(D®Sl*l6 

tzo 416 ssiht\m^(ommmtm^mvm<t^'ofzo m 

*L<t*t. SftftiSliSAE 9310.416 SS.:Rt/AISI 1018->-\' 
*?J50N-Ma) h;U^I±. AISI 1018v-v:7 h(D#1±IS»* 

(C. m^ii. 416 SSCOttAtLlCli. 950**CJ2jl±(C*nf»-r 
'g)Ci:;!)<ig5^^-efcy . SAF 9310a>BJl^^|r(i. 900''CJ$Jl 

Tli*^a^lrSlr3ifc)ttlNp ^tc. SAE 9310COm^^?Ef 
y. Hf::«iai*L3S:lt3KlS. SM^-T-S ^Xt^h- 

SB5&l>L6 0l*. hb«^M^£l^l0kHz(DS^^EibjEa3^ 

f=tf). Rrffiu>i^<fcy-rc±a>io-30kHz<DSia»*ffl 50 
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jijftsaic«-r^fss<i:i^«s tii:ti Hamuli, judaic 

j;Si:riO'-400ii]A (e— ^) a>®H<t L^#'&ilism;7alc 

(5(SiEJtfi?ii. ^^)m^{zits^mzmt^^tM.h>*i 

L < ligiAP h;u^(7)±ffiHic:bfcor<l^tX7" U vx 

hiz$%^^ij7f.>:S:mmm^Lfzt(o^mi^fzm 

3^#^(C<*:orffl^*^^-Ct^^^aJ:y^L<S4^Tl^ 

^iSicam-r^ <t»i*aii>o m6ia*^f>. *«B^iccfctt 
*t2oomA(7>iifimaE. ts^tf^^ioommom&zi^ji^t 

#-<^500I5I«(D3BI*D=l-r^^^■fflt^-^)i:, 60N-Ma>HlftIh 

;u>:7-c?o.97H;u hcDaiitieaEfi-^. ■r7tf^:)*>o.oi5V/N- 

1^+^4''*l*SBllIsIIEEE®l|xu^ hP-^XV9->f Tt^ 
-i^^X^m (1985t¥llfll8-22B) OfSt^V. I^SS'J 

h;^'>-t>t)-(c-^L^T. 20kHz(D^;7SJil?1£». 200 
iDA(Di!iSm3t. «'>!^220IEl^a>J5il^=l^;^i:#>:^80lHl« 
(OSfe^aia-f *>J:tfl2iDiD(D*>-\':7 hiaS*fflL^/cia 
10N-Ma)Q3J!jD h;U^T?35mV(;)ai:tlit;lSfi^*^L 

^ji^ommzitmL. i^^y ^mmtD^LyjizK^mi-^ 

(Dx. mem{z7r:Lfzt(Ot^C^—:;^{zmELtz-*^-^ 

y^a>SjS(±0/007V/N~-M-Cfe'&o 'tUt>'^. *^B^(7) 

iiH^Lfcy. fe^iM*«u»#*3Sja-r*(DfcsK^bSSffl 

(/OK) *fgB^(D 
ffiSa3¥ttK;u^ h^vx-x^-i^lc^toT^pI^^^fJ^tt 

9310.415 SSfcctt/AISI 1018^#(D«-^A<. h;U 

^ ma I r 3i^-r ^ m ;b li^co:^ * * CD ^ -e* ffl ffiS 1^(7) 
^y. c*Lib<;>^#*jg5EIlC7j^LtcT'— Sn?«^Lf= 

&(fy^it^^±iz^7L^a>\z^mt6immtJimfy<. 't*i 
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* lew M 3fe»»S*l± * W A-r S ;i ^ (c cfc o r fi t? * 

i^<^jT*. -^^fie^-U (Villari) a)S$EiJS^ 

r) . a/<;Uh (Co) . ( (Ti) . T)\^^ (A 

1) . T^:^*^ (Mn) . ^UTfirV (Mo) . ^ (Cu) . 
Tt^'i?^ (B) . *5cfcl/CtL^(7>)SfiB-t±(DaI*P(i. S*-^ 
m^*^<?>fiBt^* J; y jE(D:^[S]|ci6];{)^t>1±'g)<t: 5 

(0«iP]t}g}fi*HTL>^o a-jK*^*^-ea>e^-u 
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lia±gxit'JE»^. IIS±i?:^1±(;)a^*^-r^S!^b^?+L 

{i>>5i:<^t5ppina>$e«fil*jto||HJi« 
S5l^atM**L : Sft«iS(CcfcoTS!^b**tTfc 
y : sm-&^M*<o.05-o.75aM%(DffiH-e — >^:7 h 

Mic^^b L/=ffl**a)4=*^ t>S«^^ C <t ic J: o r«j« 
FeCaMbQc 

{B "M"IiNi.Cr.Co,Ti.Al.Mn,Mo,Cu.Jti;B*>^><i:-S 

"Q-r*. (Si) . u> (p) . -r^i-o 

(S) . (N) . -tzU> (Se) . ^>^X7^> 

(W) . /<:^i>';7A (V) . (HF) . =!□> 

e'^A (Cb) . ^>^;U (Ta) fc^cfct;^ (Sn) uE^m 

"b"l*#*<D«^*'>?i: < t t,5ppm(OS6»(i U'^yu-^ 

(C(i. 12. 3%Cr(D?¥«EA<^*(OMt^*$?j20ppm*-C®A^> 
'5±^H'e;AISI 502a>a^lCf*. 5%Crt0.8%Mn<DS 
«;t)<^^(D^^$$?)7ppm^-eS*^^±^S-C;SAE 9310 
a>^^{C(i. 3-3.5%Ni<b 1 -1.4%CrCD#a3S)<^^a> 
* 1 5ppm^ -Ca i6 -5 -e fc o 

(^«Jia>fijfflprffitt) 
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*^^rl^^o *t>lc. /M!7?. ffiWT*. SieA<a<. s 

mj^vmab h^xi^^o 30 

^a>1hh^'o\t. i*i«SaBli:f*Ka>x>i»fS:*)gEi!i^ 
g{cfc!t^ffi^-efe^o *^B^(D h;^^-t>+^^i. x> 

(c. ft^^^icffiiv^v Kr1i|ct>fcorx>i»a> h;u^iS 
;u^«^^li. x>v>(Dagg«®lcJ;-5>&K^iSFp1S<7) 

ic X > > fc J: u:^ <Da:ti ffiffl3$a(Ottfi6 <h JgSStt S Ifi] 

-t cfc i; / * f c w ^ -5 o 

mm{zm^^ti^w\^it. 2o<D/^^y— niKiSjs 
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IsH£i$iSfi^-tte»x>s;><Drtfip«± h;u^ic«c8ftL 

"^izmr^^m^^&^r^cDit. mm'^mu^ji^<7(o:ki 

iz^ j:,i^^jiy'h<^(Dmi^mmmmizt>fz'ormmmz& 
mtjihj[^<?^v^^t^^vf)^a>mti{zii^WLXi^^o 

5r-e>X>i;V3&<5£m15*iE!»LrL^^iS^*|» 

x>v^>cDfcb:tJi>-^:7 h^^^LTe^^tL^ h;u^ 
ex K>^x>v>(Oii#. h;i.^(ivU>^— (c 

<fcoT^tLA<ai:tixs(cfc^PBif£itai^**i-g)o i^ais 
x>^»ii. «-vu>yA^^<Dm:^xsa>fiEffi*aia* 
i±'&c<tt?/)N3:f yj^cfbS+L^c^^ h;^^*#rl^^o - 

rtfflj«;iiiapa (DS^Wttic cfc o T t * 

mmtji^mt^ti->'^y hiit-Lxi^ib^o c^Lxm 
m6^izm^^*ifzm.^)mmt<. ^m.^mr^mi^^&(D 
1mme^(o^^itt^&^^ibts*lx. msmt-r^3&ma>\- 

mmi^<Dmt{z^'oX^{z:^^tS*i^o 

i»mMLtn^ibf)'^{zmmLxi^^o w-'^^fmoxtn. ^ 
(D^it^fz\mfzui^m(o%±it. mmomn^s,^^ 

fzimn^-oxto^ma^mmim-ro #<(Dx>i» 

>(omm^e^^»}iz^mmfxi^^m^(om^t lx. 
vmh>*i^[^t\ ^m^tj:mmo»±^iEmizM.miib^ 

^titx^tjil^o «:^t1-*ffiofcy. &-5lM*jS;lc»ria 

mn.^:xi>iy>x(Dmmm^,^ifmmfk(ommz^r5i\ 
tz^^<Dh'j\.<?^-ii^m:f3mit. ^i^m^intib^tzif 
X. ^mtj:&»is^xs»miz^stj:»m7'-'&t^X{fx 
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^^;u-e#»btt^tt«*<. (A:^) tn^ (tU 

lt-c??5f<. xvi;>(0*){Bi:Ri;f^iS(7>l!i:tiSE 

orx>i;>v^:7 h(cH]*D^ti'S:6<. 

fzi^mmu hj\^<7nm<9^t>*i^o>^mf^a>{zit^u 



^fiut^^m'^mmiz^5^^itm^^s:nui^zLtt!& 

@(Dlit$l#S4S(c#Ka)IlSS$^'r[Hll»ll ; m^mit:$i 
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